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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 21 , 2008 has been entered. 

Response to Amendment 

2. The Examiner acknowledges the amended claims filed on February 21 , 2008. 
Claims 1 and 9 have been amended. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1 and 9 have been considered but 
are moot in view of new grounds of rejection with previously used prior art. The 
Applicant argues the following: 

a. Tetsuji discloses that optical signals are obtained only by calculating 
output signals of an effective pixel area I (optical signal + dark current of a light 
receiving portion + dark current of a vertical shift register + dark current of a 
horizontal shift register + increased signal 1 of the vertical shift register), output 
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signals of an optical black area II whose overall area is shielded from light (dark 
current of a light receiving portion + dark current of a vertical shift register + dark 
current of a horizontal shift register + increased signal 2 of the vertical shift 
register), and output signals of an optical black area III which has no light 
receiving portions with the overall area being shielded from light (dark current of 
a vertical shift register + dark current of a horizontal shift register + increased 
signal 1 of the vertical shift register). However, Tetsuji fails to remedy 
deficiencies in AAPA and Shimoyama and thus also fails to teach a first 
correction unit adapted to DC recover signals of the effective pixel area by 
subtracting the first reference signal with respect to each corresponding 
horizontal line. 

The Examiner disagrees. As shown in Tetsuji, after calculating output 
signals of an effective pixel area I (optical signal + dark current of a light receiving 
portion + dark current of a vertical shift register + dark current of a horizontal shift 
register + increased signal 1 of the vertical shift register), output signals of an 
optical black area II whose overall area is shielded from light (dark current of a 
light receiving portion + dark current of a vertical shift register + dark current of a 
horizontal shift register + increased signal 2 of the vertical shift register), output 
signals of an optical black area III which has no light receiving portions with the 
overall area being shielded from light (dark current of a vertical shift register + 
dark current of a horizontal shift register + increased signal 2 of the vertical shift 
register), and output signals of an optical black area IV which has no light 
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receiving portions witli tlie overall area having an area for the light receiving part 
opened to let the light hit said area (dark current of a vertical shift register + dark 
current of a horizontal shift register + increased signal 1 of the vertical shift 
register), Tetsuji teaches that when in operation the signal of a pixel is corrected 
by subtracting the noises represented by signals of the areas II, III and IV, 
represented as Vi, V2, and V3 respectively from the image signal of said pixel, 
said signal represented as V, by using the equation A = V - Vi + V2 - V3. in said 
equation the reference noise signals related to areas II, III and IV from the are 
subtracted from the signals of the area I in a way that when reading a particular 
row, the pixel signals of said row would have subtracted the reference noise 
signals of the areas used as a reference for said row (See English Abstract; see 
also English Translation, page 6, line 4 - page 7, line 25). The Examiner 
understands that since the sensor would read the image signals in a row-by-row 
basis, the signal recovery of the image is inherently performed by subtracting the 
reference signals with respect to each corresponding horizontal line. Therefore, 
the Tetsuji reference suggest a correction unit adapted to DC recovery signals of 
the effective pixel area by subtracting the first reference signal with respect to 
each corresponding horizontal line since the reference signals from the portion 
that is covered and does not have a photoelectric conversion element (as shown 
in area III) is subtracted from the image signals of a pixel in particular row that 
corresponds to the area used as a reference in the same row. 
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Therefore, the Examiner understands that the teaching of Applicant 
Admitted Prior Art (AAPA) in view of Shimoyama et al. and further in view of 
Tetsuji teaches the limitations as now presented in claims 1 and 9.. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-4, 9 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant Admitted Prior Art (AAPA) in view of Shimoyama et 
al., US Patent 5,355,164 and further in view of Tetsuji, JP 4-37166 A. 

Regarding claim 1, AAPA discloses an image sensing apparatus (Fig. 7) using 
an image sensing element (1a), which has a plurality of pixels arrayed in horizontal and 
vertical direction, wherein: the image sensing element includes an effective pixel area 
(effective area comprising photodiodes 1 as shown in fig. 7) which outputs signal of an 
object image, a first reference pixel area which outputs a reference pixel area (signal 
from the optical black region 6) which outputs a second reference signal for DC signal 
recovery, and wherein a pixel in the reference pixel area is shielded from light and has a 
photo-electric conversion element and outputs a signal including dark current 
component generated in the photoelectric conversion element (See AAPA, signals from 
optical black region 6); said image sensing apparatus comprising: a correction unit 
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adapted to DC recovery signals of the effective pixel area while evenly subtracting a 
representative value based on the second reference signal from each signal of a 
plurality of horizontal lines of the effective pixel area (page 1 , line 1 3 - page 5, line 1 7). 

AAPA does not explicitly disclose the claimed first reference signal for DC signal 
recovery, that a pixel in the first reference pixel area is shielded from light and does not 
have a photoelectric conversion element, and a correction unit adapted to DC recovery 
signals of the effective pixel area based on the first reference signal with respect to 
each corresponding horizontal line. 

However, Shimoyama et al. teaches an image sensing apparatus (Fig. 4) using 
an image sensing element (Fig. 4: 1), comprising: a setting device which sets, in one 
image signal output from the image sensing element, a signal (effective image signal 
from region RP as shown in fig. 5) from a predetermined pixel region, a first reference 
signal for DC recovery (from blind pixels BC as shown in fig. 5; col. 3, line 45 - col. 4, 
line 11), and a second reference signal (from dummy pixels DC as shown in fig. 5; col. 
3, line 45 - col. 4, line 1 1); a first correction device which correct the signal from the 
predetermined pixel region for each row on the basis of the first reference signal set by 
said setting device (Shimoyama et al. teaches performing dark current correction to the 
image signal based on the signal values from the blind pixels (Col. 3, line 45 - col. 6, 
Iine34)); and a second correction device which uniformly correct the signals from the 
predetermined pixel region on the basis of the second reference signal set by said 
setting device (Shimoyama et al. teaches performing dark current correction to the 
image signal based on the signal values from the dummy pixels (Col. 3, line 45 - col. 6, 
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Iine34; see also col. 1, line 54 - col. 2, line 18)). Shimoyama et al. also discloses that 
although the invention has been described for a linear sensor, the concepts taught can 
also be applied to an area sensor (Col. 5, lines 12-16). 

Therefore, taking the combined teaching of AAPA in view of Shimoyama et al. as 
a whole, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Shimoyama et al. by using a first reference signal for DC 
signal recovery, and a correction unit adapted to DC recovery signals of the effective 
pixel area based on the first reference signal with respect to each horizontal line in 
combination with the correction unit for correcting the image signal (claimed second 
image signal). The motivation to do so would have been to accurately correct dark 
current signals from the image signal wherein when measurement errors occur in the 
blind pixels output of a certain line due to noise, its influences are minimized and 
streaks can be prevented from occurring as suggested by Shimoyama et al. (Col. 5, 
lines 17-34). 

Although the combined teaching of AAPA in view of Shimoyama et al. teaches 
using a first reference signal for DC signal recovery, and a correction unit adapted to 
DC recovery signals of the effective pixel area based on the first reference signal with 
respect to each horizontal line in combination with the correction unit for correcting the 
image signal (claimed second image signal), the combined teaching of AAPA in view of 
Shimoyama et al. fails to teach that the first reference pixel area is shielded from light 
and does not have a photoelectric conversion element; and that said correction unit 
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adapted to DC recovery signals of tine effective pixel area corrects the signals based on 
the first reference signal with respect to each corresponding horizontal line. 

However, Tetsuji discloses a solid-state imaging device comprising an effective 
pixel area (I as shown in fig. 1), a second pixel area shielded from light (II as shown in 
fig. 1) and a third area comprising the vertical register 12 also shielded from light and 
that does not have photoelectric conversion elements (III as shown in fig. 1), wherein 
said second and third areas are used to improve the reliability of the black signals used 
as a reference to correct the image signal captured by the first pixel area (See English 
Abstract; see also English Translation, page 6, line 4 - page 7, line 25). Tetsuji further 
discloses that after calculating output signals of an effective pixel area I (optical signal + 
dark current of a light receiving portion + dark current of a vertical shift register + dark 
current of a horizontal shift register + increased signal 1 of the vertical shift register), 
output signals of an optical black area II whose overall area is shielded from light (dark 
current of a light receiving portion + dark current of a vertical shift register + dark current 
of a horizontal shift register + increased signal 2 of the vertical shift register), output 
signals of an optical black area III which has no light receiving portions with the overall 
area being shielded from light (dark current of a vertical shift register + dark current of a 
horizontal shift register + increased signal 2 of the vertical shift register), and output 
signals of an optical black area IV which has no light receiving portions with the overall 
area having an area for the light receiving part opened to let the light hit said area (dark 
current of a vertical shift register + dark current of a horizontal shift register + increased 
signal 1 of the vertical shift register), Tetsuji teaches that when in operation the signal of 
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a pixel is corrected by subtracting tlie noises represented by signals of the areas II, III 
and IV, represented as Vi, V2, and V3 respectively from the image signal of said pixel, 
said signal represented as V, by using the equation A = V - Vi + V2 - V3. in said 
equation the reference noise signals related to areas II, III and IV from the are 
subtracted from the signals of the area I in a way that when reading a particular row, the 
pixel signals of said row would have subtracted the reference noise signals of the areas 
used as a reference for said row (See English Abstract; see also English Translation, 
page 6, line 4 - page 7, line 25). The Examiner understands that since the sensor 
would read the image signals in a row-by-row basis, the signal recovery of the image is 
inherently performed by subtracting the reference signals with respect to each 
corresponding horizontal line. Therefore, the correction unit is adapted to DC recovery 
signals of the effective pixel area by subtracting the first reference signal with respect to 
each corresponding horizontal line since the reference signals from the portion that is 
covered and does not have a photoelectric conversion element (as shown in area III) is 
subtracted from the image signals of a pixel in particular row that corresponds to the 
area used as a reference in the same row (See English Abstract; see also English 
Translation, page 6, line 4 - page 7, line 25). 

Therefore, taking the combined teaching of AAPA in view of Shimoyama et al. 
and further in view of Tetsuji as a whole, it would have been obvious to one of an 
ordinary skill in the art a the time the invention was made to modify AAPA and 
Shimoyama et al. by having the first reference pixel area shielded from light and does 
not have a photoelectric conversion element and using said first reference signal for DC 
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signal recovery, wherein tlie correction unit would be adapted to DC recovery signals of 
the effective pixel area based on the first reference signal with respect to each 
corresponding horizontal line. The motivation to do so would have been to improve the 
reliability of the black signals used as a reference to correct the image signal captured 
by the effective pixel area. 

Regarding claim 2, the combined teaching of AAPA in view of Shimoyama et al. 
and further in view of Tetsuji as discussed and analyzed in claim 1 teaches that the first 
reference signal includes a signal free from influence of a signal converted by a 
photoelectric conversion element of the image sensing element (See Shimoyama et a!., 
signal from blind pixels. Col. 3, line 45 - col. 6, Iine34; see also col. 1 , line 54 - col. 2, 
line 18), and the second reference signal includes a signal containing a dark current 
component generated in the photoelectric conversion element of the image sensing 
element (See AAPA, signals from optical black region 6; Shimoyama et al., signals from 
dummy pixels DC). Grounds for rejecting claim 1 apply here. 

Regarding claim 3, the combined teaching of AAPA in view of Shimoyama et al. 
and further in view of Tetsuji as discussed and analyzed in claim 1 teaches that the 
second reference signal includes a signal obtained in a region which includes the 
photoelectric conversion element in the image sensing element and is shielded from 
incident light (See AAPA, signals from optical black region 6; Shimoyama et al., signals 
from dummy pixels DC). Grounds for rejecting claim 1 apply here. 

Regarding claim 4, the combined teaching of AAPA in view of Shimoyama et al. 
and further in view of Tetsuji as discussed and analyzed in claim 1 teaches that the first 
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reference signal includes a signal obtained in a region which does not include the 
photoelectric conversion element in the image sensing element (See Shimoyama et al., 
blind pixels BC as shown in fig. 5; col. 3, line 45 - col. 4, line 1 1 ). Grounds for rejecting 
claim 1 apply here. 

Regarding claim 9, limitations have been discussed and analyzed in claim 1 . 
Regarding claim 10, limitations can be found in claim 3. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant Admitted Prior Art (AAPA) and Shimoyama et al., US Patent 5,355,164 in 
view of Tetsuji, JP 4-37166 A and further in view of Ookawa, US Patent 6,353,223 
B1. 

Regarding claim 5, the combined teaching of AAPA in view of Shimoyama et al. 

and further in view of Tetsuji fails to teach that the first reference signal includes a signal 
output from a reference power supply for each row of the predetermined pixel region. 

However, Ookawa teaches the concept of using a voltage source (Fig. 1 ; 1 8) as 
a reference voltage to correct the image signal form noises generated from temperature 
changes (Col. 1, line 8 - col. 3, line 18). 

Therefore, taking the combined teaching of AAPA and Shimoyama et al. in view 
of Tetsuji and further in view of Ookawa as a whole, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify AAPA, 
Shimoyama et al. and Tetsuji by using a voltage source to supply a reference signal for 
each row of the predetermined pixel region. The motivation to do so would have been 
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to correct the image data accordingly to noise clianges due to temperature as 
suggested by Ookawa (Col. 1, line 8 - col. 3, line 18). 

7. Claims 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant Admitted Prior Art (AAPA) and Shimoyama et al., US Patent 
5,355,164 in view of Tetsuji, JP 4-37166 A and further in view of Ide at al., US 
Patent 6,304,292 B1. 

Regarding claim 6, the combined teaching of AAPA in view of Shimoyama et al. 
and further in view of Tetsuji as discussed and analyzed in claim 1 teaches that the 
second correction device has a storage device which stores the signal from the effective 
pixel area (See AAPA, page 2, line 18 - page 3, line 9) but fails to teach a calculation 
device which calculates a representative value of the second reference signal (optical 
black signal), and a subtraction device which subtracts the representative value of the 
second reference signal that is calculated by the calculation device. 

However, Ide et al. teaches an imager (See fig. 1:12 and fig. 10), comprising an 
optical black detection area (See fig. 10) and an effective pixel area (See fig. 10), 
wherein the signal values from the optical black detection area are averaged by a clamp 
level calculation circuit (Fig. 9: 50) and the averaged values of the signals from the 
optical black detection area are subtracted for the image signal (Col.6, line 53 - col. 7, 
line 36; col. 9, line 14 - col. 10, line 31). 

Therefore, taking the combined teaching of AAPA and Shimoyama et al. in view 
of Tetsuji and further in view of Ide et al. as a whole, it would have been obvious to one 
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of ordinary skill in the art at the time the invention was made to modify AAPA, 
Shimoyama et al. and Tetsuji by having a calculation device which calculates a 
representative value of the second reference signal (optical black signal), and a 
subtraction device which subtracts the representative value of the second reference 
signal that is calculated by the calculation device. The motivation to do so would have 
been to prevent the black level deviation from occurring as suggested by Ide at al. (Col. 
2, lines 52-63). 

Regarding claim 8, limitations can be found in claim 6. 

8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant Admitted Prior Art (AAPA) and Shimoyama et al., US Patent 5,355,164 in 
view of Tetsuji, JP 4-37166 A and further in view of Abe, US Patent 6,700,609 B1 . 

Regarding claim 7, the combined teaching of AAPA in view of Shimoyama et al. 
and further in view of Tetsuji fails to teach that the calculation device has a calculation 
device which calculates representative values of the second reference signal for a 
plurality of regions obtained by dividing the region which includes the photoelectric 
conversion element in the image sensing element and is shielded from incident light, 
and a device which outputs to the subtraction device a lowest value among the 
representative values of the plurality of regions that are calculated by the calculation 
device. 

However, Abe teaches an imaging apparatus (Fig. 3), comprising an image 
sensor (Fig. 3: 1), said image sensor comprising an optical black region (Fig. 1 : 21), 
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wherein said optical black region is divided into a plurality of regions (every line has a 
black portion which is compared to other black portion of the adjacent lines, this teaches 
dividing the black region into a plurality of black portions), and wherein the vale of the 
black region corresponding to a line is compared to another black region corresponding 
to an adjacent line to find an absolute difference between the values (this is read as a 
representative value), wherein the absolute difference is compared to a predetermined 
value and if the absolute value is lower that the predetermined value, said absolute 
value would be used to correct the image signal by sending the average clamp level to 
a subtracter to subtract it from the image signal and if is larger than the predetermined 
value the clamp level would be updated (Col. 3, line 60 - col. 5, line 48). 

Therefore, taking the combined teaching of AAPA and Shimoyama et al. in view 
of Tetsuji and further in view of Abe as a whole, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify AAPA, Shimoyama 
et al. and Tetsuji by having a calculation device which calculates representative values 
of the second reference signal for a plurality of regions obtained by dividing the region 
which includes the photoelectric conversion element in the image sensing element and 
is shielded from incident light, and a device which outputs to the subtraction device a 
lowest value among the representative values of the plurality of regions that are 
calculated by the calculation device. The motivation to do so would have been to 
improve the image sensing apparatus by correcting the dark current for each row thus 
flicker is avoided as suggested by Abe (Col. 6, lines 9-24). 
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supervisor, Lin Ye can be reached on (571) 272-7372. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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